Differential responses in adrenal and renal nerves to CNS osmotic stimulation.
Hypertonic solutions act in the central nervous system (CNS) to increase mean arterial blood pressure (MAP) by activation of the sympathoadrenal axis. However, adrenal nerve activity (pre- and postganglionic nerve fibers) has not been determined during central osmotic stimulation. Therefore, these experiments evaluated adrenal (AdSNA) and renal (RSNA) sympathetic nerve activity, MAP, and heart rate (HR) following CNS administration of isotonic, hypertonic, and hypotonic sodium chloride solutions in chloralose-anesthetized rats. Injection of isotonic saline (5 microliters) did not alter MAP, HR, RSNA, or AdSNA. However, injection of hypertonic saline (5 microliters of 0.5 M) into the anteroventral portion of the third cerebral ventricle increased MAP (12 +/- 2 mmHg) and decreased HR (16 +/- 6 bpm). In addition, hypertonic saline significantly decreased RSNA (58 +/- 5% control), whereas AdSNA increased (158 +/- 10% control). Injection of hypotonic (5 microliters of 0.05 M) NaCl produced the opposite responses in RSNA (119 +/- 7% control) and AdSNA (86 +/- 5% control) and had no significant effect on MAP or HR. Furthermore, pre- and postganglionic adrenal nerve fibers responded similarly to changes in CNS osmolality. These results demonstrate that osmotic stimulation produces differential responses in RSNA and AdSNA, but not in pre- and postganglionic adrenal nerve fibers.